TITLE OF THE INVENTION , 

Base Station Apparatus of Which Installation Is Facilitated 
BACKGROUND OF THE INVENTION 
Field of the Invention 
5 The present invention relates to a base station apparatus used in 

mobile communication. 
Description of the Background Art 

Generally, for efficient use of radio waves, a cellular system is 
employed in mobile communication such as in a portable phone system or 
10 PHS (Personal Handyphone System). That is, a large number of base 
stations adapted to a number of cells are required. 

In addition, in recent days, a diversity reception system or adaptive 
array processing is employed. In such a diversity reception system or 
adaptive array processing, a plurality of antennas are used in each base 
15 station, which are installed according to a prescribed arrangement, for 
example, on a circumference. With the diversity reception system or 
adaptive array processing, improvement of gain, elimination of interference, 
or improvement in efficiency in utilizing radio waves is achieved. 

In an antenna installation work at a base station requiring such a 
20 plurality of antennas, cables from the plurality of antennas should be 
connected to a main body of a base station apparatus. The number of 
antenna cables that should be connected to the main body of the base 
station apparatus corresponds to the number of the antenna elements, and 
further, the base station apparatus is located distant from the antennas. 
25 Accordingly, the connection work tends to be difficult to some extent. 

Fig. 1 1 illustrates the work for connection between the antennas 
and the base station apparatus main body. 

Referring to Fig. 11, antennas ANT1 to ANT8 arranged on a 
circumference are provided at an upper end of a post P. A box B is 
30 provided at a lower portion of post P, in which a base station apparatus is 
housed. Antennas ANT1 to ANT8 are connected to the base station 
apparatus via cables CB1 to CB8 respectively. 

Fig. 12 is a block diagram showing a configuration of a conventional 
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base station apparatus 501. 

Referring to Fig. 12, base station apparatus 501 includes a first 
radio transmission/reception circuit 503 performing transmission/reception 
using antennas ANT1, ANT3, ANT5, ANT7 and a second radio 
5 transmission/reception circuit 506 performing transmission/reception using 
antennas ANT2, ANT4, ANT6, ANT8. 

Base station apparatus 50 1 further includes a first digital signal 
processing circuit 504 provided corresponding to radio 

transmission/reception circuit 503, a second digital signal processing circuit 
10 504 provided corresponding to radio transmission/reception circuit 506, a 
channel interface circuit 505 serving as an interface between digital signal 
processing circuits 504, 507 and communication network, and a control 
circuit 508 serving for overall control over each circuit in base station 
apparatus 501. 

15 As shown in Fig. 12, in recent years, the base stations equipped 

with a plurality of radio transmission/reception circuits (tuners) are often 
used so that more users can establish communication in an area covered by 
one base station. The plurality of radio transmission/reception circuits use 
frequency channels different from each other in an identical frequency 

20 band. 

The plurality of radio transmission/reception circuits may share an 
antenna. In such a case, however, a circuit which combines radio waves 
emitted from a plurality of radio transmission/reception units for 
transmission to an antenna is required in the base station apparatus. 
25 Accordingly, the base station apparatus main body will become expensive. 

For example, in accordance with frequency of use by users, a base 
station equipped with a plurality of radio transmission/reception circuits 
may be adopted in an urban area, while a base station equipped with a 
single radio transmission/reception circuit may be adopted in a suburban or 
30 mountain area. In such a case, it is more convenient to provide antennas 
separately for each radio transmission/reception circuit, because a 
component for the radio transmission/reception circuit can be shared. 

Fig, 13 illustrates an example of connection between the antennas 



shown in Fig. 11 and the base station apparatus shown in Fig. 12. 

Referring to Fig. 13, in diversity reception for example, reception is 
preferably achieved using two antennas located distant from each other, 
instead of using two antennas proximate to each other. From such a point 
5 of view, for example, antennas are preferably arranged in a group Gl and a 
group G2 corresponding to two tuners respectively. 

For example, if antennas ANT1 and ANT2 are allocated to one 
tuner, the antennas are arranged proximate to each other in terms of space. 
Therefore, if communication is affected by a neighboring building or the 

10 like, reception status at both antennas ANT1 and ANT2 predictably 

becomes poor. When reception at antenna ANT1 is poor, reception at 
antenna ANT5 should be enabled. In other words, in allocating antennas 
to one tuner, antennas are preferably arranged in a distributed manner, 
instead of allocating antennas proximate to each other like a cluster. 

15 It is noted that Japanese Patent Laying-Open No. 10-41873 

provides description on an installation work of a base station apparatus. 

On the other hand, in a conventional base station shown in Figs. 11 
and 12, a plurality of cables should be connected to connectors of the base 
station in a preferred connection relation as shown in Fig. 13 during an 

20 antenna installation work. In doing so, labels indicating such a preferred 
connection relation with antennas should be provided at end portions of 
cables on the side to be connected to the connectors of the base station. 
Even with such labels, misconnection may take place during the work. In 
such a case, maximum performance of the base station apparatus cannot be 

25 exhibited. 

SUMMARY OF THE INVENTION 

An object of the present invention is to provide a base station 
apparatus achieving improvement in efficiency in an installation work. 
In summary, according to the present invention, a base station 

30 apparatus includes- a plurality of connectors used for connection to a 

plurality of antennas respectively; a plurality of transmission/reception 
circuits performing transmission/reception using the plurality of antennas; 
and an antenna switching unit provided between the plurality of 
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connectors and the plurality of transmission/reception circuits and 
modifying connection relation between the plurality of connectors and the 
plurality of transmission/reception circuits. 

Preferably, the plurality of antennas are divided into a plurality of 
5 groups, the number of which is equal to the number of the plurality of 
transmission/reception circuits. The base station apparatus further 
includes a control unit. When the antenna switching unit is at a initial 
state, the control unit obtains properties of the plurality of antennas via the 
plurality of connectors, determines to which of the plurality of groups each 

10 of the plurality of antennas should belong, based on the obtained properties, 
and causes a state of the antenna switching unit to make a transition from 
the initial state to a use state suitable for use. 

More preferably, the control unit includes a transmission circuit 
transmitting a test radio wave using one of the plurality of antennas 

15 connected to one of the plurality of connectors as a transmission antenna, a 
reception circuit receiving the test radio wave using antennas other than 
the transmission antenna among the plurality of antennas as a reception 
antenna, a recording circuit extracting and recording information from 
reception signals of the test radio waves for each of the plurality of 

20 antennas from the reception circuit, a selection control circuit giving an 

instruction to the antenna switching unit to sequentially switch a connector 
to be connected to the transmission circuit among the plurality of 
connectors, and a control circuit presuming antenna arrangement from the 
information recorded on the recording circuit and determining setting for 

25 the use state of the antenna switching unit. 

More preferably, the plurality of antennas are connected to a 
plurality of elements respectively, which have properties different from 
each other, corresponding to arrangement positions. The control unit 
includes a measurement circuit measuring a property of each of the 

30 plurality of elements via the plurality of connectors, and a control circuit 
presuming antenna arrangement based on a measurement result of the 
measurement circuit and determining setting for the use state of the 
antenna switching unit. 
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More preferably, the plurality of elements are resistance elements. 
In this manner, a primary advantage of the present invention is 
that subsequent modification for suitable connection can be made even if a 
cable for an antenna is once connected to a connector of a base station in an 
5 arbitrary connection relation. Working efficiency can thus be improved. 
In addition, performance of a base station apparatus can sufficiently be 
exhibited. 

The foregoing and other objects, features, aspects and advantages of 
the present invention will become more apparent from the following 
10 detailed description of the present invention when taken in conjunction 
with the accompanying drawings. 
BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a block diagram showing a configuration of a base station 
apparatus 1 in the first embodiment. 
15 Fig. 2 illustrates an example in which antennas are connected 

during an installation work of a PHS base station apparatus according to 
the present invention. 

Fig. 3 shows a configuration within an antenna switching unit. 
Fig. 4 illustrates transmission and reception of a test radio wave. 
20 Fig. 5 shows a flow of a signal within an antenna switching unit 2 

during a test. 

Fig. 6 is a flowchart illustrating an operation for presuming 
antenna arrangement and setting the antenna switching unit. 

Fig. 7 shows one example of a table created at step S12. 
25 Fig. 8 shows an entire arrangement presumed from the example of 

reception levels shown in Fig. 7. 

Fig. 9 illustrates connection of the antenna switching unit. 

Fig. 10 is a block diagram showing a configuration of a base station 
apparatus 100 in. the second embodiment. 
30 Fig. 11 is a diagram illustrating a work for connection between 

antennas and a base station apparatus main body. 

Fig. 12 is a block diagram showing a configuration of a conventional 
base station apparatus 501. 
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Fig. 13 illustrates an example of connection between the antennas 
shown in Fig. 11 and the base station apparatus shown in Fig. 12. 
DESCRIPTION OF THE PREFERRED EMBODIMENTS 

In the following, embodiments of the present invention will be 
5 described in detail with reference to the figures. It is noted that the same 
reference characters refer to the same or corresponding components in the 
figures. 

In the embodiments below, a PHS base station apparatus 
representing a communication apparatus will exemplarily be described. 

10 (First Embodiment) 

Fig. 1 is a block diagram showing a configuration of a base station 
apparatus 1 in the first embodiment. 

Referring to Fig. 1, base station apparatus 1 includes eight 
antennas ANT1 to ANT8 establishing wireless connection with a mobile 

15 terminal, an antenna switching unit 2 switching signal connection between 
antennas ANT1 to ANT8 and inner circuits in the base station, radio 
transmission/reception circuits 3, 6 performing radio signal processing such 
as amplification, frequency conversion or modulation/demodulation of radio 
signals from antennas connected by antenna switching unit 2, digital signal 

20 processing circuits 4, 7 provided corresponding to radio 

transmission/reception circuits 3, 6 respectively and digitally processing a 
transmission/reception signal at a baseband level, and a channel interface 
circuit 5 provided between digital signal processing circuits 4, 7 and 
communication network and transmitting/receiving data by establishing 

25 call connection. 

Base station apparatus 1 further includes a test radio wave 
transmission circuit 11 transmitting a test radio wave in an antenna 
installation work, a test radio wave reception circuit 12 receiving the radio 
wave transmitted from test radio wave transmission circuit 1 1 via antennas 

30 ANT1 to ANT8, a signal analysis and recording circuit 10 analyzing and 
recording levels of reception signals from test radio wave reception circuit 
12, an antenna selection control circuit 9 controlling a connection manner 
in antenna switching unit 2 based on an analysis result from signal 
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analysis and recording circuit 10, and a control circuit 8 connected to 
functional blocks within base station apparatus 1 and serving for overall 
comprehensive control. 

Test radio wave transmission circuit 11, test radio wave reception 
5 circuit 12, signal analysis and recording circuit 10, antenna selection 

control circuit 9, and control circuit 8 together operate as a control unit 15. 
When antenna switching unit 2 is at an initial state, control unit 15 obtains 
properties of a plurality of antennas ANT1 to ANT8 via a plurality of 
connectors CON1 to CON8 connected to the antennas. Then, based on the 

10 obtained properties, control unit 15 determines to which one of two groups 
corresponding respectively to radio transmission/reception circuits 3, 6 each 
of the plurality of antennas ANT1 to ANT8 connected to the plurality of 
connectors CON1 to CON8 respectively should belong, and causes the state 
of antenna switching unit 2 to make a transition from the initial state to a 

15 use state suitable for use. 

Fig. 2 illustrates an example in which the antennas are connected 
during the installation work of a PHS base station apparatus according to 
the present invention. 

Referring to Figs. 1 and 2, an installation work will be described. 

20 Here, it is assumed that installation and connection of the base station 

apparatus main body, antennas, power supply facilities such as a breaker, 
communication line facilities such as a protector has been completed. 
Eight antennas ANT1 to ANT8 are connected to base station apparatus 1 
via cable CB1 to CB8. 

25 Though antennas ANT1 to ANT8 are connected to connectors CON1 

to CON8 on one-to-one basis, to which connector each antenna is connected 
is not known. Description will be given starting from such a state in 
which mechanical installation or connection has been completed. 

Initially, when the power of the base station apparatus is turned on, 

30 control circuit 8 attempts to establish connection to a not-shown center 

apparatus connected to the communication network via channel interface 
circuit 5, so as to perform processing required for opening communication 
lines, such as establishment of synchronization with the communication 



network or protocol check. 

Then, when setting of the communication line is checked, control 
circuit 8 issues an instruction to digital signal processing circuits 4, 7 to 
turn on radio transmission/reception circuits 3, 6. Control circuit 8 then 
5 checks radio wave status around the base station. If a base station during 
operation is found in the vicinity, control circuit 8 establishes 
synchronization of a radio communication timing, using a radio wave 
emission timing of that base station as a reference. 

Here, connection of antennas ANT1 to ANT8 to radio 

10 transmission/reception circuits 3, 6 is at the initial state. At the initial 
state, in antenna switching unit 2, antenna connectors CON1, CON2, 
CON3, CON4 at the base station shown in Fig. 2 are connected to radio 
transmission/reception circuit 3 shown in Fig. 1, while antenna connectors, 
CON5, CON6, CON7, CON8 are connected to radio transmission/reception 

15 circuit 6. 

In the installation work of the base station, however, antennas 
ANT1 to ANT8 are randomly connected to antenna connectors CON1 to 
CON8 at the base station, resulting in random connection relation between 
the antennas and radio transmission/reception circuits 3, 6. It is noted 

20 that random connection does not affect an operation for reception for the 
purpose of checking synchronization, where antennas do not need to be 
identified. 

As a result of the installation work described above, preparation for 
operation is completed except for a connection relation between the 

25 antennas and radio transmission/reception circuits 3, 6. On the other 
hand, since the antennas are randomly connected, spatially distributed . 
arrangement considered as ideal for improving wireless communication 
properties has not yet been optimized. 

For example, ideally, positions of the antennas are spaced apart 

30 from each other for diversity reception. At the initial state, however, 
antennas allocated to radio transmission/reception circuit 3 may be 
arranged proximate to each other. Here, as a result of random connection 
during the antenna installation work, it is assumed that connectors CON1, 



- 8 - 



C0N2, C0N3, CON4 are connected to antennas ANT1, ANT8, ANT3, ANT6 
respectively, as shown in Fig. 2. In addition, it is also assumed that 
connectors CONS, CON6, CON7, CON8 are connected to antennas ANT2, 
ANT4, ANT7, ANT5 respectively. In a situation assumed as above, the 
5 base station apparatus according to the present invention presumes 
antenna arrangement and sets the antenna switching unit. 

In the base station shown in Fig. 1, even if antennas ANT1 to ANT8 
are randomly connected to connectors CON1 to CON8 of the base station, 
switching by means of antenna switching unit 2 can subsequently be 

10 performed so as to establish connection relation optimal for reception with 
the diversity system or with the adaptive array processing. Control circuit 
8 causes test radio wave transmission circuit 11 to emit a radio wave from 
any one antenna, and the level of the radio wave received by remaining 
antennas is analyzed, whereby relative positional relation among connected 

15 antennas is found. Based on this analysis result, antenna selection 

control circuit 9 controls antenna switching unit 2 so as to reconnect the 
antennas. 

Fig. 3 shows a configuration within the antenna switching unit. 
Referring to Fig. 3, antenna switching unit 2 includes a switching 

20 portion 21 provided with connectors for connection to the antennas, a 

connection switch 22 determining a connection relation between switching 
portion 21 and radio transmission/reception circuits 3, 6, and a connection 
switch 23 determining connection between switching portion 21 and test 
radio wave transmission circuit 11, test radio wave reception circuit 12. 

25 Switching portion 21 can arbitrarily switch connection between 

connectors CON1 to CON8 and internal nodes Nl to N8. Connector CON 1 
will now be described as a representative example. Connector CON1 can 
be connected to any of internal nodes Nl to N8. More specifically, a switch 
capable of connecting one of internal nodes Nl to N8 to connector CON 1 

30 may be contained, or alternatively, one of eight switches for respective 
connection to internal nodes Nl to N8 may selectively be rendered 
conductive. Other connectors CON2 to CON8 have corresponding 
configuration similar to that of connector CON1. 
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Connection switch 22 includes four switches connecting internal 
nodes Nl to N4 to radio transmission/reception circuit 3 and four switches 
connecting internal nodes N5 to N8 to radio transmission/reception circuit 
6. 

5 Connection switch 23 includes a switch connecting internal node Nl 

to an output of test radio wave transmission circuit 11 and seven switches 
connecting internal nodes N2 to N8 to an input of test radio wave reception 
circuit 12. 

Fig. 4 illustrates transmission and reception of a test radio wave. 
10 Referring to Fig. 4, according to the present invention, a radio wave 

is transmitted from one of antennas ANT1 to ANT8, and the transmitted 
test radio wave is received using remaining antennas. For example, the 
test radio wave transmitted from antenna ANT1 is received as strong wave 
at an antenna close to antenna ANT1, and received as weak wave at a 
15 distant antenna. Therefore, the test radio wave transmitted from antenna 
ANT1 is received as strong wave at antenna ANT2 (connected to base 
station connector CON 5) and antenna ANT8 (connected to base station 
connector CON2). 

Fig. 5 shows a flow of a signal within antenna switching unit 2 
20 during a test. 

Fig. 6 is a flowchart illustrating an operation for presuming 
antenna arrangement and setting the antenna switching unit. 

Referring to Figs. 5 and 6, at step Si, an antenna switching 
operation is started from a state where mechanical installation or 
25 connection has been completed in the work. 

At step S2, antenna switching unit 2 is set. Switches in connection 
switch 22 are all set to an open state, so that switching portion 21 is 
disconnected from radio transmission/reception circuits 3, 6. Meanwhile, 
switching portion 21 is connected to test radio wave transmission circuit 11 
30 and test radio wave reception circuit 12 using connection switch 23. 
Thereafter, at step S3, N=l is set as an initial value. 

At step S4, an Nth antenna connector is connected to the test radio 
wave transmission circuit within switching portion 21. At step S5, 
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antenna connectors other than the Nth antenna connector are connected to 
test radio wave reception circuit 12 within switching portion 21. Then, at 
step S6, a test radio wave is transmitted from the Nth antenna connector. 
If N=l, connector CON1 is connected to node Nl in switching 
5 portion 2 1 shown in Fig. 5, and via this path, a signal from test radio wave 
transmission circuit 11 is transmitted from an antenna connected to the 
connector. Connectors CON2 to CON8 are connected to nodes N2 to N8 
respectively in switching portion 21, and based on such connection, a 
reception path is formed. 

10 The test radio wave transmitted from test radio wave transmission 

circuit 1 1 is weak. For example, a signal insignificant to a terminal in a 
range of radio wave inherently emitted by the PHS base station apparatus 
is extremely weakened and transmitted. Here, a transmission timing is 
synchronized with the previously established transmission timing of the 

15 base station in the vicinity. 

Thereafter, at step S7, the test radio wave is received at antennas 
other than the antenna connected to the Nth antenna connector. When 
N=l for example, the test radio wave transmitted from the antenna 
connected to connector CON1 is extremely weak. Therefore, the test radio 

20 wave is received as strong wave at an antenna close to the transmission 
antenna, and received as weak wave due to attenuation as the distance 
from the transmission antenna increases. Such reception can 
simultaneously be achieved if a plurality of reception units are provided in 
test radio wave reception circuit 12. If only a single reception unit is 

25 provided, sequential reception can be achieved by sequentially connecting 
switches in connection switch 23 to test radio wave reception circuit 12 on a 
one-by-one basis. 

After reception is completed, transmission of the test radio wave 
from test radio wave transmission circuit 11 is stopped at step S8. Then, 

30 at step S9, the reception signal is analyzed and recorded in signal analysis 
and recording circuit 10. Signal analysis and recording circuit 10 records 
reception levels for each antenna, and notifies control circuit 8 of 
completion of the radio wave transmission test through the antenna 
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connected to connector CON1. 

In response, at step S10, whether or not the test for all antennas 
are completed is checked. If the test for all antennas has not been 
completed, the process proceeds to step Sll where N is incremented. 
5 When N is incremented and N is set to 2, antenna connector CON2 is 
connected to node Nl in switching portion 21, and connector CON1 is 
connected to node N2. Then, a radio wave is transmitted from connector 
CON2, and the test radio wave is received from connectors CON1, CON3 to 
CON8. In this manner, operations at steps S4 to S9 are repeated until the 

10 test for all antennas is completed. 

When recording of the reception signals with respect to all antennas 
is completed, the process proceeds to step S12, where signal analysis and 
recording circuit 10 creates a table based on collected data and starts to 
presume antenna arrangement. 

15 Fig. 7 shows one example of a table created at step S12. 

In Fig. 7, data attaining maximum reception level among the data 
received at each antenna is assumed as 100. For example, the radio wave 
transmitted from connector CON1 is received with reception level 100 via 
connector CON2, while the radio wave transmitted from connector CON1 is 

20 received with reception level 30 via connector CON3. 

In the example of the reception levels, transmission antenna 
connectors are shown in a vertical direction, while reception antenna 
connectors are shown in a horizontal direction. In Fig. 7, since the 
antenna number is not known in the base station, connectors are associated 

25 with each other using connector numbers. 

A positional relation among antennas is presumed using the 
reception levels shown in Fig. 7. Initially, considering connector CON1 as 
a reference, the test radio wave transmitted from connector CON1 attains 
high reception level with respect to connector CON2 and connector CONS. 

30 Therefore, it is presumed that two antennas connected to connectors CON2, 
CON5 respectively are located next to the antenna connected to connector 
CON1. 

Then, attention is paid to connector CON5 that has been presumed 
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to be connected to the antenna next to the antenna connected to connector 
CON1. When the test radio wave is transmitted from connector CON5, 
reception levels via connector CON1 and connector CON3 are high. 
Therefore, three antennas connected to connectors CON1, CON5, CON3 are 
5 presumably arranged in this order. 

Attention is now paid to connector CON3. When the test radio 
wave is transmitted from connector CON3, reception levels via connector 
CONS and connector CON6 are high. Therefore, it can be presumed that 
connectors CON1, CON5, CON3, CON6 are arranged in this order. By 
10 repeating such a procedure, entire arrangement is presumed. 

Fig. 8 shows the entire arrangement presumed from an example of 
reception levels shown in Fig. 7. 

It has been presumed that antennas ANT1, ANT2, ANT3, ANT4 are 
connected to connectors CON1, CONS, CON3, CON6 respectively. It has 
15 also been presumed that antennas ANT5, ANT6, ANT7, ANT8 are 
connected to connectors CON8, CON4, CON7, CON2 respectively. 

Referring again to Fig. 6, after the antenna arrangement is 
presumed, the process proceeds to step SI 3, where the antenna switching 
unit is connected. 

20 Fig. 9 illustrates connection of the antenna switching unit. 

Referring to Fig. 9, based on the presumption result, connectors 
CON1, CON3, CON8, CON7 are connected to radio transmission/reception 
circuit 3 by means of switching portion 21 in antenna switching unit 2. 
Meanwhile, connectors CON5, CON6, CON4, CON2 are connected to radio 

25 transmission/reception circuit 6 by means of switching portion 21. After 

connection is switched as described above, switches in connection switch 22 
are all set to a connected state. Though not shown, switches in connection 
switch 23 are all turned off, and test radio wave transmission circuit 11 and 
test radio wave reception circuit 12 are disconnected from connectors CON1 

30 to CON8. 

With such setting, antennas ANT1, ANT3, ANTS, ANT7 are 
ultimately connected to radio transmission/reception circuit 3, while 
antennas ANT2, ANT4, ANT6, ANT8 are connected to radio 
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transmission/reception circuit 6. In this manner, grouping into groups Gl 
and G2 as described with reference to Fig. 13 is achieved. 

Though a dedicated test radio wave transmission circuit or 
reception circuit has been configured for transmission/reception of the test 
5 radio wave in the description above, the present invention is not limited 
thereto. For example, either one or both of a radio transmission circuit 
and a radio reception circuit to be used in operation may be employed. 

If reception from a plurality of antennas is attempted at an 
identical timing, the test radio wave reception circuit contains a plurality of 
10 reception circuits of which number corresponds to the number of the 
antennas. Alternatively, a similar effect can also be obtained with a 
reception method of sequentially switching antennas in one reception 
circuit. 

As described above, the base station apparatus in the first 
15 embodiment obviates the necessity for strictly establishing connection 

relation of antennas with connectors at the time of work. Accordingly, the 
work is facilitated, and efficiency in the installation work of the base 
station is improved. Moreover, as appropriate connection is established by 
virtue of the antenna switching unit, performance of the base station 
20 apparatus can sufficiently be exhibited. 

In addition, as connection is determined after the radio wave is 
actually output and received by the antenna, an ambient environment can 
also be reflected in connection. 
(Second Embodiment) 
25 In the second embodiment, an example in which antenna 

arrangement is presumed by measuring a resistance value will be 
described. 

Fig. 10 is a block diagram showing a configuration of a base station 
apparatus 100 in the second embodiment. 
30 Referring to Fig. 10, base station apparatus 100 includes eight 

antennas ANT11 to ANT18 establishing wireless connection with a mobile 
terminal, resistance elements Rl to R8 connected to antennas ANT11 to 
ANT 18 respectively and having inherent resistance values with respect to 
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the ground, an antenna switching unit 102 switching connection between 
the antennas and inner circuits in the base station, radio 
transmission/reception circuits 103, 106 connected to antennas ANT11 to 
ANT18 via the antenna switching unit and performing radio signal 
5 processing such as amplification, frequency conversion or 

modulation/demodulation of radio signals, digital signal processing circuits 
104, 107 provided corresponding to radio transmission/reception circuits 
103, 106 and digitally processing a transmission/reception signal at a 
baseband level, and a channel interface circuit 105 transmitting/receiving 

10 data by establishing call connection to communication network. 

Resistance elements Rl, R2, R3, R8 have resistance values of lOkQ, 
llkQ, 12kQ, 17kQ respectively. As the resistance values are 
sufficiently large, resistance elements Rl to R8 do not adversely affect radio 
wave transmission/reception. 

15 Base station apparatus 100 further includes an impedance 

measurement circuit 110 measuring an impedance of the resistance 
element connected for each antenna in the antenna installation work, an 
antenna selection control circuit 109 controlling a connection manner in 
antenna switching unit 102 based on a measurement result from the 

20 impedance measurement circuit, and a control circuit 108 connected to 

functional blocks within base station apparatus 100 and serving for overall 
comprehensive control. 

Impedance measurement circuit 110, antenna selection control 
circuit 109 and control circuit 108 together operate as a control unit 115. 

25 When antenna switching unit 102 is at an initial state, control unit 115 

obtains properties, that is, impedances of a plurality of antennas ANT11 to 
ANT18, via a plurality of connectors CON1 to CON8 connected to the 
antennas. Then, based on the obtained properties, control unit 115 
determines to which one of two groups corresponding respectively to radio 

30 transmission/reception circuits 103, 106 each of the plurality of antennas 
ANT 11 to ANT18 connected to the plurality of connectors CON1 to CON8 
respectively should belong, and causes the state of antenna switching unit 
102 to make a transition from the initial state to a use state suitable for 
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use. 

An example in which the antennas are connected during the 
installation work of the PHS base station apparatus will now be described 
with reference to Fig. 10. It is noted that the work for the antennas is the 
5 same as in the first embodiment, and description thereof will not be 
repeated. 

It is assumed that preparation for operation is completed except for 
an order of antenna element connection. Initially, control circuit 108 gives 
an instruction to antenna selection control circuit 109, and operates 

10 antenna switching unit 102 so that solely one of antenna connectors is 
connected to impedance measurement circuit 110. 

When antenna connection is checked, impedance measurement 
circuit 110 measures an impedance of the antenna and informs control 
circuit 108 of the measured value. Then, in order to measure an 

15 impedance of a next connector, control circuit 108 operates antenna 
selection control circuit 109 so that a second connector is connected to 
impedance measurement circuit 110, followed by measurement of an 
impedance in a similar manner. 

Control circuit 108 repeats such an operation as many times as the 

20 number of the antenna connectors, and obtains the impedance 

measurement values in the number corresponding to the number of 
antennas. 

The impedance value for each antenna is specific to a position of an 
antenna base. Accordingly, by measuring the impedance value, to which 
25 portion on the antenna base an antenna is attached can be determined. 

In this manner, control circuit 108 presumes an antenna position 
based on the impedance measurement value. Then, control circuit 108 
controls antenna switching unit 102 via antenna selection control circuit 
109, and sets antenna arrangement likely to achieve optimal radio 
30 communication performance, for example, the antenna arrangement as 
described with reference to Fig. 13. 

In the second embodiment as well, even if connection relation 
between the plurality of antennas and connectors at the base station is not 
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known at the time of the installation work, a plurality of radio 
transmission/reception units can subsequently be adapted to optimal 
antenna arrangement and reconnection can internally be allowed. 

Here, antenna switching unit 102 can be configured in the following 
manner. In the configuration of antenna switching unit 2 described with 
reference to Fig. 3, a side of connection switch 23 to be connected to test 
radio wave transmission circuit 11 and test radio wave reception circuit 12 
serves as a common node and is connected to impedance measurement 
circuit 110. Then, switches in connection switch 23 are sequentially 
rendered conductive on a one-by-one basis. 

In the second embodiment as well, subsequent modification for 
suitable connection can be made even if a cable for an antenna is once 
connected to a connector of a base station in an arbitrary connection 
relation. Working efficiency can thus be improved. In addition, 
performance of a base station apparatus can sufficiently be exhibited. 

Moreover, as the test radio wave for determining connection is not 
transmitted, the configuration can be simplified as compared with the base 
station apparatus in the first embodiment. 

Although the present invention has been described and illustrated 
in detail, it is clearly understood that the same is by way of illustration and 
example only and is not to be taken by way of limitation, the spirit and 
scope of the present invention being limited only by the terms of the 
appended claims. 



- 17 - 



